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Protein Therapy 
Tho cnmkal vu of a How procin bpamun 

ANDREW F. BURTON, M.D., Ph.D. and (=HABLm R DREW, M.D., Med.Sc.* 
witb tbr tecbnicd a.rsistance of Jobnnay Walker a d  Hilda L. Collins 

HE problem of supplying the sur@ T patient with needed proteins is always a 
pressing one. This problem is d e  more diflicult 

bulky for the most part, and usually very unapp 
tizing unless mixed with adequate amounts of fats 
and carbohydrates. The managanent of bulk in the 
si& patient is always a problem. This diMculty can 
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by the nature of the proteins thenuelves. They arc 

- 

be minimized by administering some form of con- 
centrated protein digest. The need for an ideal, 
and at the same time economical protein digest, hu 
resulted in several such compounds being prepared. 

This report is concerned with a new protein 
digat called Zymino,** prepared by hydrolyzin8 
casein and a minor amount of yeast with hydro- 
chloric acid. This product is a yellowish white, 
moderptcly hygroscopic powder, practically odor- 
** prrpiued and supplied by the Griffitb L b m h i a ,  

chi- Illinoir tbrough the d w 
- 

Lloyd W. 
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TABLE I-ANALYU OF mMIN0 

TABLE II-AMINO ACID 
AND VITAMIN ANALY!jXS OF ZYMINO 

1- Protdn Buis &UiWOgfMIS 
&no Acilr N - 16% Vit.minr per gram 

h@ne ...__..._._. 4.0 Vi& BI L, 2.1 
Hirtidine .-...__...... 2.6 lLibo&pin,,.. 13.1 
Lysine --..-._..-.... 6.7 Nitcicr ---.... 115.0 
Qrcuhc .....-.-.-._. 6.0 p.ntothanic dd.. 37.8 
Tryptophane _.._.._. 1.7 ClyIine (as+- 

Iw Chloride) 2130.0 
k y h k a i n  _..._._. 5.0 
Cystine ....._-..._ 0.4 
Methionine .._._..._. 3.3 
l'lmonk ._..___..... 4.0 
Lcucioc .-.-..I.--..-. 12.0 
Imleucbe _....._..... 6.0 
V.line ___-_.__...__.. 6.6 

less and with a bland slightly sour taste. It is read- 
ily soluble in water and therefore can be dissolved' 
and suspended in liquids quite easily. Its nitrogen 
and amino acid content, as furnished to us by the 
manufacturers, prr listed in Table I. The p d u d  
showed no signs of deterioration when kept for 
coasiderpble periods of time in bulk. Table II 

amino acids in addition to vitamins of the B com- 
shows this product to have all of the cscntid 

PlQ PUP. 
It was the pu'posc of this investigation to d e  

a clinical evaluation of Zymino; first, by &&- 
ing if patients could tolerate the product for long 
periods of time; second, the best method of admin- 
istering 2-0 to @ the maximum cooperation 
from the patient, and third, through a study of 
blood protein levels and urinary nitrogen d o n  
to determine the effectivenus of Zymino in main- 
taining a satisfactory nitrogen metsbolism. 

Metbods: Five children from the surgical pedi- 
atric service and one adult from the surgical service 
were used for this study. The children's ages ranged 
from 6 years to 10 years. They all wore casts or 

This made it impossible for us to keep a reliable 
record of their weight. All the children received 
a basic diet of 2000 calories. Each child was super- 
vised during me41 time to be s u n  that he c o n s d  

dmsings that were changed from timc to time. 

all of his Zymino. Twenty-four hour urine spcCi- 
mcns were collected twice weddy and tbe N.P.N. 
determined on the pooled specimen. Blood Proainq 
hematocrits, white blood counts and red blood 
caunts were done twice weekly, and on the same 
days that the urine N.P.N. was done. The N.P.N. 
and total protein were determined by the micro 
Kjeldnhl methad of Folin, Denis and Wong u 
described by Petus and Van S1ykc1 Albumen was 
determined by the method of How@. Determina- 
tions of hcmato&it levels were made on hepati- 
nizcd blood in Wintrobc tuba. 
In the early aperiments the product supplied 

us had a slightly undesirable taste. For this teuon 
we were unable to give more thin 25 gmms per 
day. Lata an i m p d  practically tasteless product 
made it possible for us to give as much u 75 gnmc 
daiiy without di8iculty. Due to the solubility of 
Zymino we found the citnu fruit juices to be the 
most satisfactory vehicle. 

Resdts: The six subjects (five children and one 
adult) put on a diet supplemented with Z@O 
were able to maintain sltisfoctorg blood protein 
levels with some incraw over the control levels 
in some instances as shown in Table 111. 

In the case of R.P. the albumen-globulin ratio 
was reversed, in the beginning, however, a signifi- 
cant rise was noticed in the albumen fraction after 
16 days on Zymino. A similar situation existed in 
the cue of B.R. with no incruse in the ilbumen 
fraction after Zymino fecdinp. The sipifiance 
of these findings arc not apparent. 

Improvement in appetite was noticed in most of 
the patients. In the cpse of L. P. a gain of 11 
pounds was noted in 10 days. She experienced a 
marked improvement in appetite and well being. 
The red blood counts were inaersed in 111 the 
cues except R. P. as &own in Table 3. 

In two instawes the patients complained of 
some epigastric pain and *'gas'* on the oecoad and 
third days after eating Zymino. These sympbns 
disappeucd without treatment and without dis- 
continuing the diet. 
The greatest iauerse in blood proteins o ~ ~ r e d  

while the patients were on a regular diet, with 
adquate proteins consisting of mats and milk, 
to which Zymino (42 grams) had been added. 

Dismsion: A more critical and quantitative 
dua t ion  of the efficieMy of Zymino in Illiintpin- 
ing positive nitrogen balance is desirable. However, 
in this preliminary study out physical establishment 
necessitated certain limitations. From thee tindine 
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R.P. Still's diraK 

KS. O~teom9elitis 

C.S. Osteomyelitis 

C.T. 

L.P. 1st rad 2od de- 
ye bums of 
chest 

B.R. 3rddcgmbumt 
of c k t  

control 
Re- diet with 
100 p. Zymh u 
source of protein 
control 
so gnr. of zymino 
u source of protein 

0 

16 

29 

0 

16 

19 

0 

24 

0 

34 

0 

10 

0 

28 

37.0 

33.3 

31.8 

41.5 

38.7 

38.5 

36.5 

35.) 

33.0 

35.6 

38.0 

42.0 

30.0 

34.0 

734 

8.7 

7.9 

6.7 

8.6 

6.8 

6.2 

8.4 

7.7 

8.8 

6.1 

6.7 

7.4 

7.1 

4.380.000 

4,360,000 

3,918,000 

4,340,000 

C~,000 

4.610,OOO 

4,200.000 

4,2OS,OOO 

3,890,000 

4.116.000 

4,250,000 

4,390,000 

3,610,000 

3,926,000 

2.66 

2.72 

3.43 
- 

5.6 

s.1 

4.3 

4.77 
- 

5.0 

4.3 

4.9 

2.8 

2.8 

4.88 

5.68 

4.48 
- 

2.9 

1.7 

1.9 

3.6 
- 

3.8 

1.8 

1.8 

4.6 

4.3 

20gnr. 

18.1 

4.9 
- 

12.2 

2.1 

17.2 

6.3 

9.1 

6.4 

6.8 

6.0 
- 
1.4 

it is obvious that blood protein levels wen main- 
tained and improved when Zymino was added to 
the diet and when it was used as the mPin source 
of nitrogen. This rise in the blood proteins was 
real since no hemoconcentration occurred. This is 
shown by the hematocrit lev& which were lower 
than the control levels in most instances, sugpting 
slight hemodilution instead of hmoconceatration. 
Improvement was noted in the red blood cell counts 
which might have been a d t  of the patient's 

We would like to thiok that the high vitamin 
content of this preparation might hive been rcspon- 
sibk for the improvement in appetite noted in 
theK cases. Howcvcr, Kotoll, et ds, studying the 
d i n i d  dectivcncss of Esenamm * 

hydrolysate prqmrcd from loaolbumn noted a 
steady improvement in appetite which they attrib- 
uted to the luge nitrogen retention that occurred. 
The role of thc yeast protein in this preparation 
is not apparent as determined by this study. Growtb 
tests with rats were carried out by Hoch4, to 
determine to what extent animal protein could be 

generally improved health. 

, a protein 

replaced by yeast protein, found no appreciable 
change in grow& provided no more than 50  per- 
cent of the protein was yast protein, 75 perreat 
replacement reduced tht gain 15 per cent to 25 
percent while complete rcplpcemcnt d t e d  in 
50 percent decrease in weight p i n  per unit of 
protein consumed. K l o ~  and Fmold' attribute 
this discrepancy in growth to the inadquak 
pmounts of methionine nccesary for optimum rate 
of growth. In their experiments on growing chidrr 
and rats it d d  be corrected by the addition of 
d o n i n e  and to a limited exteat by cystine. Both 
of these amino uids arc present in Zymino in ade- 
quate amounts. 

SUMMARY 

1. Zymino provides adequate nitrogen for main- 
taining nitrogen bdance as shown by the p ~ d  
clinical impmvemcnt of the patient, the main- 
tenance and in most cases incteuc in the blood 
protein Icvelr. 

2. Zymino is tolerated well and even 
by soox patients. 
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3. Inuepsed appetite and improved well-being 
were noted after feedine Zymino. 

4. The only underinble effect noted was same 
epigastric pain and “gas” in two of the cases. This 
m u d  on the 2nd and 3rd days and subsided 
without discontinuing the Zymino. 
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